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(g) Printhead servicing station for printers. 

(57) Methodology and apparatus are described 
which employ an improved modular service 
station (16) design wherein a printhead-servic- 
ing sled (20) is selectively vertically driven to 
effect execution of servicing tasks. In keeping 
with its desired modularity, the sled (20) is made 
readily removable using an improved clamp and 
sled (20) arrangement. The sled (20) is driven by 
a unique drive system (30) such drive system 
(30) being capable of effectively selectively stal- 
ling or locking instrumentality such as the sled 
(20) in various positions defined along its path 
of vertical movement To save time and space, 
both the printhead (14a, 14b) and the servicing 
mechanism such as the wipers (24a, 24b) and 
the caps (22a, 22b) are moved so as to place 
them in proper relative positions for execution 
of a task. Precise relative positions of the servic- 
ing mechanism and the printhead (14a, 14b) are 
achieved and maintained during the course of a 
servicing task such as printhead capping by 
employment of an improved printhead regis- 
tration system (30) which limits relative rotation 
between the printhead (14a, 14b) and the servic- 
ing mechanism. 
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Technical Field 

The present invention relates generally to meth- 
od and apparatus which provide low-cost solutions to 
problems related to the alignment, replacement and 
transport of instrumentality. Such methodology and 
apparatus has proven particularly useful in applica- 
tions related to the servicing of a print head in a printer 
and is generally described as such herein. 

Background Art 

In a conventional printer, print head servicing is 
accomplished by moving the printer's printhead to a 
predetermined servicing position, sliding the servic- 
ing mechanism to a predetermined point of interface, 
and performing the desired servicing task. The ser- 
i vicing mechanism generally forms a part of a service 
v station, the service station being housed in the prin- 
J ter's chassis so as to shield the station from inadver- 
tent harm. In order to bring the servicing mechanism 
into interface with the printhead, it is conventional to 
act on the station using a carriage which moves the 
printhead into its servicing position. Such carriage 
generally acts on the station by cammed engagement 
therewith moving the servicing mechanism into the 
desired interface position. By virtue of the carriage's 
engagement with the service station, the servicing 
mechanism is selectively locked or held in place dur- 
ing operation of the serving task. After the servicing 
task is performed, the printhead carriage disengages 
the station and the servicing mechanism is allowed to 
fall back into its initial position. 

Although relatively simple, and thus inexpensive, 
the just-described arrangement has been character- 
ized by less than accurate alignment between the 
servicing mechanism and the to-be-serviced print- 
head. Such inaccuracies are due in large part to the 
rhethod of service station transport, but are also re- 
lated to the manner in which the servicing mechanism 
is locked or held m place during operation of the ser- 
vicing task. Known arrangements, for example, have 
failed to provide for adequate registration of the ser- 
vice station, generally allowing movement in all but 
one of the six degrees of linear and rotational free- 
dom. This movement, in turn, has led to ineffective 
Capping of printheads, a servicing task which is com- 
monly performed in ink-jet printers, printers in which 
wet- ink printheads (pens) are employed. 

Another area in which known servicing arrange- 
ments have left room for improvement is in the area 
of service station adaptability and replaceability, fea- 
tures which accommodate use of a single printer 
chassis and for service station in different printer ap- 
plications. It may, for example, be desirable to provide 
a chassis or service station which accommodates 
service of various printhead configurations (e.g. for 
single- or plural printhead applications). Such adapt- 



30 850 A2 2 

ability would likely lead to lower manufacturing and 
design costs, and thus to a lower nd-us r purchase 
price. Despit the foreseeabl ben fits, known prin- 
ters do not adequately provide for the adaptation or 

5 replacement of printhead service stations. Prior art 
printers have instead employed service stations 
which are manufactured as an integral part of the prin- 
ter's chassis, and are thus not suitable for easy sub- 
stitution where an alternative printer application is de- 

10 sired. 

Disclosure of the Invention 

The invented method and apparatus address the 

15 above-identified problems by providing a service sta- 
tion of improved modular design. The improved ser- 
vice station is made easily removable from a printer 
by containing the service station in a framework 
which forms a part thereof. The framework, which is 

20 selectively secured to the printer's chassis, is remov- 
able in a manner which accommodates removal of the 
service station as a whole. 

The service station, in keeping with its desired 
modularity, includes a removable sled which selec- 

25 tively is driven vertically into a servicing elevation to 
effect servicing of the printer's printhead. Servicing 
is effected using servicing mechanism such as a 
printhead wiper or a printhead cap, either of which is 
mounted on the sled so that it may be selectively 

30 changed along with the sled. The sled is driven by a 
unique drive system which, in the preferred embodi- 
ment, forms a part of the improved service station. 
The drive system is capable of effectively locking in- 
strumentality such as the sled and the servicing 

35 mechanism in positions predefined relative to'refer- 
ence structure such as the printer's chassis. 

The drive system is made up generally of a instru- 
mentality-carrying rack, a rotating pinion, and a worm 
gear, such components baing configured in an ar- 

40 rangement so as to effect locking of the instrumental- 
ity upon corresponding lock-up of the worm gear. The 
rack, which is coupled to the pinion gear, is selectively 
moved relative to the reference structure in a first di- 
rection along a predetermined path, such movement 

45 being limited selectively by a movable stop. Limiting 
action is effected by selected placement of the stop 
in a first position wherein the stop is engaged upon 
movement of the rack so as to build up torque in the 
driving pinion gear. The stop, however is contrail ably 

50 movable to a position wherein the pinion gear torque 
is alleviated, allowing the rack, and thus the instru- 
mentality carried thereby, to continue in the first di- 
rection along the predetermined path. 

Because of the various adaptations which are 

55 possible in the presently improved modular service 
station design, it is generally necessary, before a 
printhead is serviced, to identify the desired servicing 
task. Once this is don , it is further necessary to de- 
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termine what relative positions of the printhead and 
the sled are necessary in order to accomplish the 
task. The printhead is then moved to the proper ser- 
vicing position and the task is executed. 

It is, on occasion, important to ensure that pre- 5 
else relative positions, of the servicing mechanism 
and the printhead are achieved and maintained dur- 
ing the course of a servicing task such as printhead 
capping. For this reason, the improved service sta- 
tion which is herein disclosed utilizes a. registration 10 
system which .limits relative rotation between the 
printhead and the servicing mechanism about an axis 
which corresponds to the direction of relative ap- 
proach. This is accomplished by providing the print- 
head carriage with a plurality of spaced detents and 15 
providing the service station's sled (to which the ser- 
vicing mechanism is fixed) with a plurality of corre- 
spondingly spaced posts. 

The sled is generally held by a clamping member, 
which in turn is secured to the rack so that sled move- 20 
ment may be effected. To remove the sled from the 
clamping member, the printer's operator simply ef- 
fects pinching action against a projection which ex- 
tends angularly upward from the sled's base. The pro- 
jection is pinched relative to a finger which extends 25 
upwardly from the clamp, such action, when the 
clamp and sled are combined, pushing the sled 
against a resilient member to cause upward biased 
sled release. A tight, no-s!op, releasable coupling of 
the sled (and thus the servicing mechanism) to the 30 
clamp is thus provided. 

These and other objects and advantages of the 
present invention will be understood more readily 
upon considering the drawings and the detailed de- 
scription of the preferred embodiment which is set 35 
forth below. 

Brief Description of the Drawings 

Fig. 1 is an isometric view of a printer, such printer 40 
employing a printhead service station of the type de- 
scribed herein. 

Fig. 2 is an enlarged isometric view of the im- 
proved service station, the service station being 
shown in isolation. 45 

Fig. 3 shows the service station of Fig. 2 with sev- 
eral components removed better to expose the sta- 
tion's drive system. 

Fig. 4 shows the drive system of Fig. 3 in isola- 
tion. 50 

Figs. 5A and 5B illustrate operation of the drive 
system shown in Fig. 3, such view having been sim- 
plified so as to expose mechanism by which the drive 
system is stalled. 

Figs. 6A through 6D show a sled/clamp combin- 55 
ation which form a part of the service station of Fig. 
2, disassociation of the sled and clamp being illustrat- 
ed. 
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Fig. 7 shows th improved service station where- 
in the station's si d has been register d in th prin- 
ter's printhead carriag . 

Detailed Description and Best Mode for Carrying 
Out the Invention 

Beginning with a general overview of the inven- 
tion, and referring initially to Fig. 1, attention is drawn 
to the fact that the invented method and apparatus 
are suitable for use in an ink-jet printer 10 of some- 
what conventional design. It is to be appreciated, 
however, that such method and apparatus may simi- 
larly be utilized in other style printers such as driven- 
pen printers, dot-matrix printers, or other somewhat 
dissimilar devices. Despite its adaptability, however, 
the method and apparatus are described herein spe- 
cifically in the context of a ink-jet printer, a printer in 
which they have proven particularly useful. 

As shown, printer 10 includes a chassis 12, such 
chassis defining a reference structure relative to 
which various instrumentality is moved as will be fur- 
ther described below. The depicted printer also in- 
cludes (as is exposed in simplified form by partial 
break-away of its chassis) a reciprocating carriage 14 
which holds a pair of printheads 14a, 14b. In the em- 
bodiment shown in Fig. 1, printhead 14a is a mono- 
chrome (black) pen and printhead 14b is a tricolor 
(cyan, magenta, yellow) pen. During a print operation, 
the carriage reciprocates horizontally within the prin- 
ter's chassis along a carriage shaft 15 with the print- 
heads control lably depositing ink on print media which 
passes thereacross. Although printer 10 is fitted with 
a plural-printhead carriage in Fig. 1, those skilled in 
the art will recognize that the printer may be modified 
by a relatively simple operation to employ a single- 
print head carriage. In either case, the print head(s) 
will require periodic servicing by mechanism such as 
that included in the improved service station which is 
shown in generally simplified form at 16. 

In a conventional ink-jet printer such as printer 1 0, 
printheads are serviced through the operation of va- 
rious servicing tasks such tasks generally being nec- 
essary to maintain printhead viability. One such ser- 
vicing task relates to the periodic wiping of print- 
heads, a task which is described generally in a corre- 
sponding U.S. patent application entitled "Synchron- 
ized Carriage and Wiper Motion Method and Appara- 
tus for Ink-jet Printers" naming Gast et al. as inventors 
and which is commonly owned herewith. Another ser- 
vicing task concerns printhead capping, an example 
of such operation having been provided in U.S. Patent 
No. 5,027,134 entitled "Non-Clogging Cap and Ser- 
vice Station for Ink-jet Printers", which issued June 
25, 1 991 and which is also commonly owned here- 
with. Although both tasks are important, and both 
tasks are performed by the improved service station 
which is her in described, the capping task is chosen 
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as the primary example by which to explain the ap- 
paratus and methodology which form th present in- 
vention. 

To effect servicing of th printer's printhead, it is 
desired to employ a newly developed print head-ser- 5 
vicing method which enables the printer economically 
to execute tasks such as those referenced above. 
Such method, it will be appreciated, is most useful in 
effecting proper printhead capping, particularly 
where capping is to be effected in a printer which may 10 
be modified to employ either a single- or a plural- 
printhead carriage. Different carriage configurations 
have in the past necessitated correspondingly differ- 
ent cap configurations and thus have made printhead 
capping an unnecessarily complex task. Printhead is 
capping, however, may be simplified in view of the 
fact that only three carriage configurations are com- 
monly used. Such configurations accommodate the 
use of: (1) a single monochrome printhead; (2) a sin- 
gle tricolor printhead; or (3) both a monochrome print- 20 
head and a tri-color printhead. Printheads employed 
in any of these configurations may be capped using 
the same service station arrangement (described fur- 
ther below) by exercising control over the carriage 
when the capping task is to be executed. Similarly, 25 
printhead wiping may controllably be effected by syn- 
chronous action of the carriage with the wipers with- 
out altering service station design or configuration. 

Consequently, printhead service is accomplish- 
ed in printer 10 using a method which begins with 30 
identifying the desired servicing task (e.g. capping 
both monochrome and tri-color printheads). Once the 
task is identified, a determination is made as to where 
the print head(s) should be positioned during execu- 
tion of the task and the carriage is moved so as to 35 
place the printhead(s) in such position(s). At this 
point, the task may be executed. In order to effect 
such operation automatically, carriage movement is 
preferably controlled by a processor such as a micro- 
processor of the type generally employed in printers 40 
of conventional design. The processor is generally 
supplied with information concerning the carriage 
configuration employed and with information which 
allows the processor to determine where the print- 
head should be positioned during the upcoming print- 45 
head-servicing task. 

Turning now to a more specific description of the 
improved service station, and referring initially for this 
purpose to Fig. 2, the reader is provided with an iso- 
metric illustration of service station 16, such appara- so 
tus being shown independent of the printer. As indi- 
cated, the service station includes a framework 18, 
such framework effectively containing the service 
station so as to accommodate removal and replace- 
ment of the service station as a whole. The frame- 55 
work is configured for selected rigid securement to 
the printer's chassis, such framework including a pair 
of horizontally projecting hold-down mounts, one of 
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which is shown at 18a in Fig. 2. 

The hold-down mounts, it will be understood, ac- 
commodate securement of the service station to 
boss s on the chassis' floor, such securem nt being 
achieved via suitable securement means such as 
screws (not shown). In the preferred embodiment, 
the hold-down mounts extend from adjacent opposite 
corners of the framework and the framework con- 
forms to interior structure of the chassis so as to en- 
sure a stable service-station/chassis combination. 
The framework is thus designed to provide a unique 
modular printer organization while, at the same time, 
maintaining rigid positional control of features critical 
to service station operation as will be understood 
upon further reading. 

Referring still to Fig. 2, but focusing further on the 
features which effect servicing of printheads, it will be 
appreciated that the depicted service station includes 
a printhead-servicing sled 20 such sled being mov- 
able relative to the station's framework (and thus the 
printer's chassis) to effect servicing of the printer's 
printheads. The sled, it will be noted, carries various 
instrumentality, including printhead-servicing mech- 
anism such as caps 22a, 22b and wipers 24a, 24b. 
Such servicing mechanism, as suggested by the rel- 
evant nomenclature, is useful in either wiping the 
printer's printheads (using wipers 24a, 24b), or cap- 
ping the printer's printheads (using caps 22a, 22b), 
as generally described in the commonly owned inven- 
tion disclosures referenced above. Those skilled in 
the art, for example, will understand that cap 22a is 
configured to effect capping of monochrome print- 
head 14b (see Fig. 1) and that cap 22b is configured 
to effect proper capping of a tri-color printhead 14a 
(see Fig. 1 ). The caps are mounted on the sled in pos- 
itions which are known to the printer's processor so 
that proper carriage positioning may be achieved 
when any one of the above-identified carriage config- 
urations is employed. 

To save space within the printer's chassis, the 
improved service station provides for the servicing of 
printheads by vertically driven movement of the print- 
head-servicing sled. Such sled movement, it will be 
understood, results in movement of the printhead- 
servicing mechanism therewith. Servicing tasks are 
performed as the sled moves into one of several ser- 
vicing elevations. Conventionally, sled movement into 
one of such servicing elevations effects capping or 
wiping of a printhead, but sled movement may also be 
effective to scrape the service station's wipers using 
a scraper such as that shown at 26 in Fig. 2. In the 
preferred embodiment, sled movement is processor- 
directed, allowing for precise adjustment of the sled. 

Sled movement is effected by operation of a 
unique drive system 30, such system being partially 
obscured by motor housing structure 28a in Fig. 2, but 
shown in detail in Figs. 3 and 4. Although employed 
for illustrative purposes in this disclosure as being 
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employed in a printer service station, it is to be under- 
stood that such drive system is also suitable for use 
in various other devices which may or may not be re- 
lated to printers. Such alter nativ drive system appli- 
cations may, for example, include use in conveyors or 5 
any other devices where it is desirable to temporarily 
stall device operation. The drive system is operatively 
coupled with sled 20 via a clamping member 32, such 
member providing unique structure by which the sled 
is made readily removable. A more complete discus- 1 o 
sion of clamping member, however, has been delayed 
until such time as the description of the drive system 
has been completed. 

Focusing attention now on the drive system, and 
referring specifically to Figs. 3 and 4, wherein the sys- 15 
tern is best shown, the reader will note that such sys- 
tem includes a drive train which selectively is driven 
by mechanism such as motor 28. As indicated, the 
drive train includes a rack 34 and a pinion gear 36 
which togetherform a rack-and-pinion mechanism for 20 
conversion of rotational pinion movement into trans- 
lational rack movement The rack carries instrumen- 
tality such as the sled and the servicing mechanism 
to effect corresponding movement thereof. The drive 
train also includes a worm gear 38, such worm gear 25 
acting on the pinion gear to effect rotation thereof. All 
three drive train components are operatively driven by 
motor 28, but the worm gear is most directiy connect- 
ed to the motor via motor shaft 28b. As will be recog- 
nized by those skilled in the art, motor 28 may be of 30 
virtually any conventional design, but is preferably a 
stepper motor so that instrumentality such as the sled 
may readily be moved incrementally in the manner 
which will now be described. 

Beginning with a review of the relationship be- 35 
tween worm gear 38 and pinion gear 36, it will be not- 
ed that such worm gear includes a helical ridge which 
operates on the teeth of a central sprocket on pinion 
gear 36 to effect rotation thereof. A pair of smaller 
sprockets, which are linked to the central sprocket, 40 
correspondingly are turned, engaging the rack so as 
to effect translation thereof. In this manner, the worm 
gear is operatively coupled with the rack via the pin- 
ion gear. Upon worm gear rotation, the rack is trans- 
lated, and upon worm gear lock the rack is locked. In 45 
the depicted embodiment, wherein motor 28 is cou- 
pled to the worm gear to effect drive thereof, the mo- 
tor is similarly used to lock the rack in place by shut- 
ting the motor down. Where, as is preferred, the mo- 
tor is a stepper motor, the track may be locked in place so 
after each motor step. In the present service station 
embodiment, drive system locking is particularly ben- 
eficial when the print heads are capped so as to en- 
sure maintenance of a proper seal. 

As best shown in Fig. 3, but as also shown in Figs. 55 
5A and 5B, rack 34 is captured by a pair of facing 
grooves in the service station framework so as to pro- 
mote controlled reciprocal vertical translation of the 
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rack relative to the framework and thus relative to the 
printer's chassis. The rack rotatably grips clamping 
member 32, and the clamping m mber fixedly grips 
sled 20, so as to effect reciprocal transport of th sled 
by the rack. The damp/sled combination follow a 
track which is defined by cammed engagement be- 
tween the clamp and the framework, the clamp in- 
cluding a pair of pins 32a, which follow a pair of cor- 
responding framework slots one of which is shown at 
18b. Such slot, it will be appreciated, effects pivot of 
the clamp/sled combination during a first portion of 
the rack's reciprocation cycle (during pin movement 
horizontally through the slot) and effects linear, vert- 
ical translation during a second portion of the rack's 
reciprocation cycle (during movement vertically 
through the slot and beyond). Vertical clamp/sled 
movement is thus generally effected during print head 
capping and wiping, and pivotal clamp/sled move- 
ment is generally effected during wiper scraping. 

Another important feature of the drive system 30 
concerns its ability to effect momentary stall of the 
rack without bringing about jamming of the worm or 
pinion gears. Such feature will be most readily under- 
stood upon reference to Figs. 5A and 5B. Rack stall 
is achieved by the provision of a movable stop such 
as that provided by end 40a of lever 40 in Fig. 5A. As 
indicated, when the lever is in a first position (shown 
in Fig. 5A), end 40a is in a corresponding first position 
so as to limit movement of the rack in a first direction 
P. Such limitation is effected by engagement between 
lever end 40a and rack 34 in a contact area 34a. End 
40a, it will be understood, is put into such contact by 
its extension through an aperture 18c in framework 
18. The rack, which is directed to move in a first vert- 
ical direction P, engages end 40a and thus restricts 
further movement of the rack in direction P. Because 
the rack is motor driven, and because the drive train 
between the rack and the motor include interen gag- 
ing mechanism such as gear teeth (and a helical ridge 
on the worm gear), torque will build up in the pinion 
gear and the worm gear so as to cause drive train 
jamming. At this point, the drive system may be un- 
jammed, and the rack allowed to continue along its 
path in direction P by action of the lever so as to move 
end 40a out of the rack's path. Such second lever 
position, as best illustrated in Fig. 5B, allows passage 
of end 40a through aperture 18c into a second posi- 
tion which allows passage of the rack in the direction 
P and alleviates torque previously built up in the gear 
train. 

In the preferred embodiment, the lever is biased 
to the first position, placing end 40a in a position such 
that the rack will contact the same so as to stall the 
rack in that position. Such bias, as best shown in Fig. 
4, is caused by action of a torsion spring 42. To move 
the lever from its first position to its second position, 
a processor controlled actuator is employed. Such ac- 
tuator may take varied forms, but is preferably the 
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printer's print head carriage, such carriag 14 selec- 
tively engaging the lever as it pass sint a print head- 
servicing position as described above. 

Upon system start up, the rack is rais d to en- 
gage the stop, driving the worm gear in a wedged ori- 5 
entation relative to the pinion gear, resulting in torque 
build-up, and to eventual stall of the stepper motor. 
The stop is then removed by action of the actuator 
which engages the lever. This alleviates torque built 
up in the gears and allows the system to continue in 10 
the first direction toward the printheads. Upon stalling 
of the motor the processor may be directed to record 
the position of the rack, defining such position as the 
reference against which movements are thereafter 
measured. 15 

As alluded to above, service station 16 is made 
further adaptable and more easily repairable by inclu- 
sion of a feature which allows for quick release of sled 
20, and thus quick release of the print head servicing 
mechanism secured thereto. Such feature is best 20 
shown in Figs. 6A-6D, which show the sled secured 
to clamp 32 in Figs. 6Aand 6B, and then show release 
of the sled by a pinching action represented generally 
by force arrows Fa and Fb. 

Upon reference to the drawings, it will be noted 25 
that the sled is generally held tightly by the clamping 
member using a pair of elongate, rigid clamp fingers 
32b and a pair of elongate, resilient members 32f. The 
clamp fingers extend upwardly from the clamp's base 
in a forward region (from the user's perspective look- 30 
ing into the printer) and the resilient members extend 
upwardly from the clamp's base in a rearward region 
(again from the user's perspective looking into the 
printer). The fingers and resilient members are ade- 
quately spaced so as to accommodate secure capture 35 
of the sled therebetween. Specifically, the fingers 
and resilient members bear on the sled's base 20a, 
the resilient members urging the sled into engage- 
ment with the clamp fingers as shown. In order to en- 
sure a properly oriented combination, the fingers are 40 
formed with a ridge 32d (best shown in Fig. 6D) which 
engages the sled's base. The clamp may also be 
formed with a protuberance 32c which is formed with 
an aperture 32e through which a lateral hinge mem- 
ber 20b extends. 45 

The sled, which is specially designed to allow 
ready gripping and quick removal thereof, includes a 
series of elongate projections 20c which extend angu- 
larly upwardly from the sled's body. These projec- 
tions, it will be appreciated, are arranged in pairs with 50 
the projections of each such pair extending from ad- 
jacent opposite sides of a corresponding finger when 
the sled and clamp are combined. The clamp fingers 
are provided with comfort-enhancing features such 
as surfaces which are at an angle similar to that of the 55 
sled's projections so as to promote easy sled removal 
as will now be described. 

To remove th sled from the clamp, th printer's 



operator simply pinches the sled projections toward 
th corresponding clamp f ing r as indicated by force 
arrows Fa and Fb in Fig. 6C. The sled moves back 
against th resilient memb rs 32e, deflecting them 
rearwardly. Ridge 32d is thus removed from engage- 
ment with the sled body and the sled is allowed to piv- 
ot out of the clamp about hinge member 2 0b as shown 
in Fig. 6D. Because of the angulation of the sled pro- 
jections, the above-described pinching action effects 
generally biased pivot about the sled's rear edge. The 
projections, in such an arrangement may be used as 
handle or grip means by which the sled is held, a fea- 
ture particularly beneficial when replacing sleds used 
in ink-jet printers inasmuch as their bases may have 
ink on them. This arrangement also serves to take 
the relatively fragile resilient members away from the 
operator to protect them from inadvertent harm. A 
tight, no-slop, releasable coupling of the sled (and 
thus the servicing mechanism) to the clamp is thus 
provided. 

Another unique feature of the improved service 
station disclosed herein relates to its print head regis- 
tration system. Such system, it will be appreciated is 
particularly useful in the capping of printheads, an 
operation which requires a precise and stable rela- 
tionship between the printheads and the print head 
caps which are mounted on the sled. The registration 
system employed is illustrated in Fig. 7, wherein the 
service station's sled 20 is registered in print head 
carriage 14 (which rigidly holds the printheads as de- 
scribed above). Such registration is selectively effect- 
ed upon vertical movement of the sled into a defined 
engagement with the carriage as when such carriage 
is in a servicing position for print head capping. 

In order to equip the printer with the ability to ef- 
fect proper registration, the carriage is defined so as 
to have a plurality of spaced detents 44a-44d, each 
such detent being positioned so that it will be engaged 
by a corresponding sled post 46a-46d upon move- 
ment of the sled vertically into engagement therewith 
as described above. As indicated, vertical movement 
of the sled brings about combination of the posts and 
detents so as to effect restriction of relative rotation 
or translation between the two components about 
mutually-perpendicular X, Y, and Z axes. Although 
four posts are used, those skilled in the art will rec- 
ognize that the desired registration may be accom- 
plished using only three such posts. 

In the embodiment shown, post 46a, by its en- 
gagement with detent 44a effects restriction of rela- 
tive sled/carriage movement along the X axis. En- 
gagement of post 46b with detent 44b effects a limit 
of continued vertical movement along the Z axis in 
the direction of relative approach. Posts 46c and 46d 
restrict movement along the Y axis and aid in restrict- 
ing movement in the Z direction just described. All four 
of the posts cooperate to restrict rotation about each 
of the X, Y and Z axes by virtue of their spaced ori- 
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entation relative one another. 
Industrial Applicability 

It should thus be apparent that the invented 5 
methodology and apparatus solves the various prob- 
lems related to the alignment, carriage and replace- 
ment of instrumentality, particularly with respect to 
mechanism used in the servicing of print heads. The 
solutions are suitable for use in a broad array of de- 10 
vices including various printers inasmuch as it is em- 
bodied in a modular service station arrangement 
which mounts servicing mechanism on a removable 
sled. To adapt the station for use on another printer 
or to repair or replace damaged or worn servicing is 
mechanism, the user need only remove one sled and 
replace it with another sled which carries the desired 
mechanism. The drive system, which allows for im- 
proved carrying and alignment operations, is of the 
broadest industrial applicability, being suitable for use 20 
in virtually any device where it is desirable to tempor- 
arily stall device operation. Herein, however, such 
system forms a part of the improved service station 
and is readily removable therewith. 

While the present invention has been disclosed 25 
with reference to the foregoing operation principles 
and the preferred embodiment shown in the drawings 
and described above, it will be apparent to those skil- 
led in the art that changes in form and detail may be 
made therein without departing from the spirit and 30 
scope of the invention as it is defined by the append- 
ed claims. 



Claims 35 

1. In a printer (10) having a chassis (12) and a ser- 
vice station (16) for use in servicing the printer's 
print head (14a, 14b), the improvement compris- 
ing: a framework (18) which forms a part of the 40 
service station (16) and generally contains the 
same, said framework (18) being configured for 
selected removable securement to the printer's 
chassis (12) such that removal of said framework 

(18) from the chassis (12) effects removal of the 45 
service station (16) therewith. 

2. The printer (10) of claim 1, wherein the improve- 
ment further comprises a sled (20) which forms 

a part of the service station (16), said sled (20) so 
selectively being removable therefrom. 

3. In a printer (10) having a chassis (12) and a ser- 
vice station (16) for use in servicing the printer's 
print head (14a, 14b), the improvement compris- 55 
ing: a printhead-servicing sled (20) which forms 

a part of the service station (16), said sled (20) 
being mounted for vertical movement into a ser- 
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vicing levation; and a drive system (30) opera- 
tive! y coupl d with said sled (20) for driving the 
same vertically into said servicing levation. 

4. The printer (1 0) of claim 3, wherein the improve- 
ment further comprises a print head cap (22a, 
22b) operatively mounted on said sled (20), 
movement of said sled (20) into said servicing 
elevation being effective to cap the printhead 
(14a, 14b). 

5. The printer (10) of claim 3, wherein the improve- 
ment further comprises a printhead wiper (24a, 
24b) operatively mounted on said sled (20), 
movement of said sled (20) into said servicing 
elevation, along with synchronous movement of 
the printhead (14a, 14b), being effective to wipe 
the printhead (14a, 14b). 

6. The service station (16) of claim 3, wherein the 
said drive system (30) includes a pinion gear (36) 
which drives a sled-carrying rack (34), said pin- 
ion gear (36) being operatively coupled with a 
worm gear (38) configurable selectively to lock 
said rack (34) in place. 

7. A drive system (30) mounted relative to a refer- 
ence structure for use in effecting controlled 
movement of instrumentality relative to the refer- 
ence structure, the drive system (30) comprising: 
a rack-and-pinion mechanism including a instru- 
mentality-carrying rack (34) and a rotating pinion 
gear (36), said pinion gear (36) being mounted to 
effect translation of said rack (34) relative to the 
reference structure; and a worm gear (38) oper- 
atively coupled with said rack (34) via said pinion 
gear (36) selectively to lock said rack (34) in 
place. 

8. The system (30) of claim 7 further comprising a 
motor (28) coupled with said worm gear (38) se- 
lectively to drive the same. 

9. The system (30) of claim 8, wherein said motor 
(28) is a stepper motor (28), said rack (34) being 
lockable after each motor step. 

10. A drive system (30) mounted relative to a refer- 
ence structure for use in effecting movement of 
instrumentality relative to the reference struc- 
ture, said system (30) comprising: a rack (34) 
mounted relative to the reference structure for 
movement in a first direction; a driven pinion gear 
(36) operatively coupled with said rack (34) to ef- 
fect movement thereof in said first direction; and 
a stop (40a) control la bly movable from a first pos- 
ition wherein said stop (40a) limits movement of 
said rack (34) in said first direction to a second 
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position wherein said stop (40a) allows further 
movement of said rack (34) in said first direction. 

11. The system (30) of claim 10, wherein said stop 
(40a), when in said first position, limits movement 
of said rack (34) by passage of the same into op- 
erative engagement with said stop (40a). 

12. The system (30) of claim 10, wherein said stop 
(40a) is yieldably biased toward said first posi- 
tion. 

1 3. The system (30) of claim 1 0 further comprising an 
actuator configured selectively to move said stop 
(40a) from said first position to said second pos- 
ition. 

1 4. The system (30) of claim 1 3, wherein said actua- 
tor is processor controlled. 

15. The system (30) of claim 13, wherein said actua- 
tor selectively engages said stop (40a) to effect 
movement thereof to said second position. 

16. The system (30) of claim 1 0 further comprising a 
worm gear (38) operatively coupled with said pin- 
ion gear (36) for driving the same. 

17. The system (30) of claim 16, wherein said worm 
gear (38) is motor-driven. 

18. The system (30) of claim 16, wherein said worm 
gear (38) is driven into wedged orientation when 
said stop (40a) is in said first position, said worm 
gear (38) being released upon movement of said 
stop (40a) into said second position. 

19. The system (30) of claim 16, wherein said worm 
gear (38) is processor-controlled. 

20. The system (30) of claim 16, wherein said worm 
gear (38) is effective selectively to lock said rack 
(34) in place. 

21. A printhead-servicing method for use in a printer 
(10) having a printhead (14a, 14b) which is selec- 
tively horizontally movable into various print- 
head-servicing positions such that correspond- 
ing servicing tasks may be executed by servicing 
mechanism mounted on a printhead-servicing 
sled (20), the method comprising: identifying the 
desired servicing task; identifying the desired 
printhead-servicing position of the printhead 
(14a, 14b) during execution of the identified ser- 
vicing task; moving the printhead (14a f 14b) hor- 
izontally to the identified printhead-servicing 
position; and executing the identified servicing 
task. 



22. The method of claim 21, wherein said moving of 
th printhead (14a, 14b) is processor controlled. 

23. The m thod of claim 21, wh rein th s rvicing 
5 mechanism is mounted on a vertically movable 

printhead-servicing sled (20), said executing of 
the servicing task being effected by moving the 
sled (20) vertically. 

10 24. The method of claim 23, wherein said moving of 
the sled (20) vertically effects printhead capping. 

25. The method of claim 23, wherein said moving of 
the sled (20) vertically is accompanied by syn- 

15 chronized moving of the printhead (14a, 14b) hor- 

izontally to effect printhead wiping. 

26. In a printer (10) having a service station (16) for 
use in servicing the printer's printhead (14a, 

20 14b), a printhead registration system which com- 

prises: a horizontally movable carriage (14) 
which carries the printer's printhead (14a, 14b), 
said carriage (14) defining a plurality of spaced 
detents (44a-44d) therein; and a vertically mov- 

25 able sled (20) which forms a part of the service 

station (16), said sled (20) including a plurality of 
spaced posts (46a-46d) configured for combina- 
tion with said carriage detents (44a-44d), said 
combination being effective to restrict relative ro- 

30 tation of said carriage (14) and said sled (20) 

about a vertical axis. 

27. The system (30) of claim 26, wherein said car- 
riage (14) includes at least three detents (44a- 

35 44d) and said sled (20) includes a corresponding 

number of posts (46a-46d), the combination of 
said posts (46a-46d) and detents (44a-44d) being 
effective to further restrict relative rotation of said 
carriage (14) and said sled (20) about perpendic- 

40 ular horizontal axes, effectively restricting all rel- 

ative rotation. 

28. The system (30) of claim 26, wherein at least one 
of said posts (46a-46d) engages a corresponding 

45 one of said detents (44a-44d) to effect a limit to 

relative translation between said carriage (14) 
and said sled (20) along a horizontal axis perpen- 
dicular to a horizontal axis of carriage travel. 

so 29. The system (30) of claim 26, wherein at least said 
posts (46a-46d) engages a corresponding one of 
said detents (44a-44d) to effect a limit to relative 
translation between said carriage (14) and said 
sled (20) along a horizontal axis of carriage (14) 

55 travel. 

30. The system (30) of claim 26, wherein at least one 
of said posts (46a-46d) engages a corresponding 
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one of said detents (44a-44d) to effect a limit to 
relative translation between said carriage (14) 
and said sled (20) in a first direction along a vert- 
ical axis. 

5 

31. In a printer (10) having a service station (16) for 
use in servicing the printer's print head (14a, 
14b), the improvement comprising: a print head- 
servicing sled (20) which forms a part of the ser- 
vice station (16), said sled (20) including a base 10 
(20a) and a projection (20c) which extends angu- 
larly upward from said base (20a); and a clamp- 
ing member (32) configured selectively to capture 

said sled (20), said clamping member (32) includ- 
ing an upwardly extending finger (32b) and an up- 15 
wardiy extending resilient member (32f) spaced 
from said finger (32b) to allow removable capture 
of said sled (20) therebetween, said finger (32b) 
being positioned, upon sled capture, to extend 
adjacent said projection (20c) to accommodate 20 
deflection of said resilient member (32f) by pinch- 
ing action against said projection (20c) and said 
finger (32b) so as to release said sled (20) from 
capture. 

25 

32. The service station (16) of claim 31 , wherein said 
finger (32b) includes a ridge (32d) which engages 
said base (20a) upon sled capture, deflection of 
said resilient member (32f) effecting disengage- 
ment of said base (20a) relative to said ridge 30 
(32d) and allowing sled release. 

33. The service station (1 6) of claim 31 , wherein said 
projection (20c) accommodates ready grip there- 
of. 35 
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